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(71) We, CIBA-GEIGY AG, a body corporate organised according to the 
laws of Switzerland, of Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be grants to us, and the method by which it is to be per- 
formed, to be particularly descr&d in and by the following statement: — 

The present invention relates to polymeric quatemaiy ammonium salts in which 
the cationic units correspond to the formula 



0) 



4®— A,— i®-.CH2- A — CH2- 



I 

R2 



in which Ri, R-, Ra and R, are identical or different from one anotiier and denote 
optionally substituted alkyl, cydoalkyl or alkenyl widi at most 20 carbon atoms, aryl 
or aralkyl, or R^ and R^ and/or Ra and R^, togetiier witii the nitrogen atom to which 
they are bonded, form an optionally substituted heterocyclic ring with 3 to 6 nng 
members, is — (CHOm— , in which m is a number from 1 to 20, which is opuonaUy 
interrupted by at least one — S — y ^ 



or — CH = CH— srouping or substituted by at least one halogen aram, hydroxyl, 

optioiky substituted aryl or aralkyl radical; a deoxypolyoxyaUtyhmc radical of formula 
— (alk-i))i— alk, " alk " representing an alkylene group and X bemg at least 1, or a 
radical of the fonnulae 



"6 



(CH2)p-l 



2 
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or, together with the nitrogen atoms and at least one of the substituents bonded to each 
mtrogen atom, is a radical of the formula 

^1(2) ^^3(4) 

u^A^^ ^iL?"^^ identical or different from one another and are hydrogen; alkyl, 

hydroxya«^l or halogenoall^l each with 1 to 4 carbon atoms; hydroxyl/halolS ^- 
oxyl, carbalkoxy or phenyl; Bis a direct bond, —O—, B . can? 



T^TLT^^T' oP^onally substituted al^lene, n is a number from 1 to 6, p is a 
number from 1 to 3, preferably 1 or 2 and is a radical of the formula ~ P lo 

^ — (' ^ or 



10 



The radicals Ri, Rj, Rj and R^ in the cationic units of the polymeric quaternary 
ammonium salts of the formula (1) can be straight-chain or branched alkyl radicals 
with 1 to 20 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
15 tert-butyl, hexyl, octyl, isooctyl, tert.-octyl, decyl, dodecyl, tetradecyl, hexadecyl, octa- 15 
decyl or eicosyL 

Al^l radicals with 1 to 10, and especially whh 1 to 4, carbon atoms are preferred; 
methyl and ethyl are particularly suitable. 

Substituted alkyl radicals arc, for example, hydroxyalk}^, cyanoalkyl, alkoxyalkyl, 

20 alkyithioalkyl, alkylcarbonylalkyl, alkylsulphonylaUcyl, arylcarbonylalkyl and arylsul- 20 
phonylalkyl, in which aryl is a mononuclear, binuclear or trinudear aromatic hydro- 
carbon, espcdally phenyl or naphthyl; alkylcarboxylic add, carbalkoxyalkyl and dicarb- 
alkoxyalkyl; and caiboxamidoalkyi, which is optionally N- or N,N-sub5dtuted by lower 
alkyl (Ci— C^) or aryl, for example phenyl. 

25 The cydoalkyl radicals are preferably cydopentyl and cydohexyl, which can 25 

optionally be substituted. 

The alkenyi radicals can contain 2 to 20 carbon atoms. Those with 2 to 10, or, in 
particular, with 2 to 4, carbon atoms are preferred. Suitable alkenyi radicals are those 
which correspond to the alkyl radicals mentioned. The substituents mentioned for the 

30 alkyl radicals can generally also be used for the alkenyi radicals. 30 
Aryl and aralkyl radicals are, in particular, phenyl and benzyl, which may option- 
ally be substituted by hydroxyl, cyano, halogen (fluorine, chlorine, bromine or iodine) 
or carboxyl; alkyl, hydroxyalkyl, cyanoalkyl, alkoxy and al^lthio, in which lower alkyl 
and alkoxy radicals are preferred; alkoxyalkyl, carbalkoxjraJkyl and dicarbalkoxyalkyl, 

35 in which there are preferably in each case 1 to 4 carbon atoms in the alkyl part and the 35 
alkoxy part; alkylcarboxylic add, in which alkyl preferably contains 1 to 4 carbon 
atoms; or carboxamidoalkyl, which is optionally N- or NJT-substituted by lower alkyl 
(Ci — C4). 

The two substituents on each nitrogen can also form, together with the nitrogen 
^ atom to which they are bonded, an optionally substituted heterocyclic ring with 5 or 6 40 
ring members. Examples of such heterocyclic rings are tiie piperidine motpholine, thio- 
morpholine, pyrrolidine or imidazoline ring. 

The bridge member Ai is, for example, an alkylene groupmg of the formula 
— (CH2)„,— , in which m is an integer from 1 to 20 and preferably 1 to 12. The alkyl- 
ene grouping can be interrupted by a sulphur atom or by 45 



O 
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or CH = CH — ; several of these groups are optionally present. Possible substituents, 

which are bonded to the alkylene chain, can be hydroxyl, halogen, especially fluorine, 
chlorine and bromine, nitrile; alkyl, hydroxyalkyl or alkoxy each with preferably 1 to 4 
carbon atoms, for example, methyl, ethyl, propyl, isopropyl and butyl, hydroxymethyl 
5 or hydroxyethyl or methoxy, ethoxy, propoxy and butoxy, and also carboxyl ( — COOH) 5 
and carboalkoxy, in which the alkoxy radical can contain 1 to 20 carbon atoms. 

Other possible substituents of the alkylene chain are aryl and aralkyl, preferably 
phenyl and benzyl, which are optionally further substituted by e.g. lower alkyl, halogen 
or hydroxyl. 

10 If the bridge member A, is a deoxypolyoxyalkylene radical of formula 10 

«_(alk— 0)x— alk— , "alk" representing an alkylene group and x being at least 1, 
preferred such radicals are reoxypolyoxyethylene radicals and in particular, deoxypoly- 
oxypropylene radicals: — (CH8CH30)„CH2CH«— or 

— (CHCH,0)xCH8CH— , 
CHa CH, 

15 in which x is at least 1. The usual upper limit for x can be taken as 50. Preferred values 15 
for x are between 1 and 40 andmost preferably between 4 and 40. 

Ai can also be an aromatic bridge member which is derived from abovc-defincd 
mononuclear or binuclear aromatic compounds (benzene or naphthalene). Examples 
are optionally substituted phenylene, which is optionally linked to the nitrogen atoms 

20 via methylene groupings (— CH2 — ); unsubstituted naphthalene and tetrahydronaph- 20 
thalene linked to the nitrogen atoms via methylene groupings; optionally substituted 
diphenyl, diphenyl oxide, diphenyl sulphide, diphenylsulphone or benzophenone. Pos- 
sible substituents on these aromatic bridge members are lower alkyl, lower hydroxy- 
all^l or lower halogenoalkyl each with 1 to 4 carbon atoms, hydroxyl, halogen, espe- 

25 dally chlorine and bromine, carboxyl, carbalkoxy and phenyl. 25 
Other bridge members containmg cyclic groupings are, in particular, groupings of 
the formula 

TT ^ -CHfOcitj- or ^c„H^,rQ- 

in which n is an integer from 1 to 6. 
30 Bridging between the two nitrogen atoms can also be effected via the substituents 30 

(Ri — R^), which are bonded to the nitrogen atoms. Including the two nitrogen atoms, 
this then gives, for example, piperazine, l,4-diazabicyclo-(2,2,2)-octane. or dipyridyl 
groupings. 

Particularly suitable polymeric quaternary ammonium salts contain the cationic 
35 units of the formula 35 



ft) 



R9 

N A3 — N CHj— Ag— CHg- 



in which R., Rio, Ru and Ri, are identical or different from one anodier and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcari^onylalkyl each with up to 10 

40 carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylaUqd each with 40 
1 to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the akyl part; carbalkoxyalkyi or di- (carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by 

45 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 45 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
a&ylihio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyi or di-(carb- 
alkoxy)-alkyl each with 1 to 4 carbon atoms in the alkyl pan and with 1 to 4 carbon 
. atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

50 part, or by carboxamidoal^l which has 1 to 4 carbon atoms in the alkyl part and is 50 
itself optionally N-substituted by with 1 to 4 carbon atoms alkyl; or R« and and/or 
Rix and Ru, togctiicr with the nitrogen atom to which they are bonded, form an option- 
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ally substituted heterocyclic ring with 5 or 6 ring members. A, is — fCH,1 — in 
wtad, m « a nomber from 1 ^ 20, which is opSonaBy i^i^ by « & o^ 



nftrli^^Hl 1 Tt,^""!!'"^ " ""•'^^'"^ by at least one chlorine atom, hydroxy!, or 
' f "^y'v^"^ or hydrozyalkyl radical each with 1 to 4 ^n nozos, 
^^^J^^jJ^'^'^ radical with 1 to 20, and preferably 1 to 4, carbon ato^ 
m the alkozy part or by an optionally substituted phenyl or ben^l radi(4l; 



10 or a radical of die formula 

»6 



-CH, 



Rs T 

5 ^'"•'Sen atoms and at least one of the substituents which are 

» bonded to each of the mtrogen atoms, is a radical of the fonnulae "^""^ 



-N N- 



R,, is hydrogen or methyl and x is at least 1 and R„ R„ B, A„ n and p have the pre- 
viously indicated meanings. ^ 
Further preferred salts are, in particular, tiiose polymeric quaternary ammonium 
0 salts in which the catiomc umts correspond to the fonnula 



«9 Jfll 
(2) - -H A3— H CH2-A2— CHg- 



in which R,.„ Rj«, R„ and Ri« are identical or different from one another and are alkyl, 
hydroxyalkyl, alkoxyallq.1, alkylthioalkyl or cyanoalkyl with up to 4 caibon ato^; 

HSrOTCH!^r'or H,QOOCCH^ (CH,00C)3ChII; 

^^NHCOCKg- 

or are phenyl or benzyl, optionaUy substituted by hydroxyl, amino, cyano, fluorine, 
chlorme or bromine, by alkyl, hydroxyalkyl, alkoxy or alkyithio, each with 1 or 2 carbon 
) atom^ by cyanomethyl, by alkoxyalkyl, carbalkoxyalkyl or di.(caiboxyalkyl), each with 
oJ/SfX°r1 and 1 or 2 caibon atoms in the alkoxy part, by 

--CftCOOH, -(CHO3COOH or by carboxamidoalkyi which has 1 or 2^on 



10 



15 



20 
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atoms in the alkyl pan and is itself optionally N-substituted by lower alkyi; or R,.. and 
Ru and/or Rj. and Ri., together with the nitrogen atom to which they are bonded, 
form a heterocyclic ring of the formula 



-o 



i — \ 



and is — (CHs)^, , in which m, is a number from 1 to 12, 
— (CHj),CH— , — CH.CH=CHCH,- 



I 



— CH.CHCH, 

Ah 



CN 



II 

CHa O 

— CHjCCH^, CH2OH — CH2CH— , — CHjCH— , — CH,C(CH,)— . 

I I I I I ' 

OCHa — O— , CN COOH 

I 

CHaOH 

— CH^CCCH,)— , — CH,CH— , 

COQH COOCHa 

— ^— CHiCHaO— CHaCH^, —^-^iHCHsO— >^H.CH— , 

I I 



-<:H.C(CHa)- 

COOCH3 



-CH- 



-CH2 




CHg- 



0 

-0-C«2-0 " 



in which x is at least 1, — ^Z— is — O — 01 — S — 5 and pi is 1 or 2, or together with 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formula 



or 



Particularly advantageous compounds of the formula (3) are those in which Rij,, 
Rifi, RiT and Rn axe identical or different from one anoAer and denote alkyl or 
hydroxyalkyl with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, 
CHaOOCCH:!— 9 CsHsOOCCHt— or benzyl, or R15 and R^ and/or Ri, and Ru, 
together with the nitrogen atom to which they are bonded, form a heterocyclic ring of 
the formula 



10 



15 



20 



6 
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6 



-O or -O 

and A4 is — (GHs)a — , in which mi is a number from 1 to 12, 

— (CH2)aCH— , — CH,CH=CHCHr-, —Cli^CCH^ _CHa-CH-<3Hr-, 
CH, O 

Of ( CH-~CH3f— Q )i CHa— CH— 'j 
in which x is at least 1, 



or 



10 



15 



20 



or, togedier with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formulae 



or -1 



In the case of the cationic units of the formula (2), and also in the formulae v^ch 
follow, these units can also be isomers or mixtures of isomers since the diphenyl or ibc 
tetrahydronaphthalene radical can be substituted by the methylene (— -CHs— } groups 
in different positions. To avoid listing all of the isomers eadi time, for the diphen}^ 
radical only the p,p'-subsdtuted isomer is given in each case. 

Polymeric quaternary ammonium salts with recurring units of the formulae which 
follow may, for example, be mention«i individually: 



'CH3 CH3 



2X' 



10 



15 



in which mj is 1 to 12 and X is halogen. 



20 



CM, CHj 



CH,- 



CHj CMj 



2CI'= 



-|®^CH,Ul.CH,-Q-(3-CHj- 





(8) 


-CHj CH3 








in which X is at least 1; 








(9) 









(») 



(II) 



CH3 CH3 



2cr 



2C1 



10 



02) 



CH2 CHj 

?2 



1« 



CH3 



(13) 



CH 

a 



9"3 



2cr 



(14) 



(15) 



CH3 JH3 

L CH3 CH3 



CH3 

I 

I 

L CH3 



20^ 



2a 



(IE) 



CH3 CH3 



2cr 



10 



10 



(17) 



9*2 



COOC2H5 COOC2H5 

The compound of the formula (17) is preferably manufactured by reacting piper- 
azine with 4,4'-(bis-chloromethyl)-diphcnyl and subsequently quatem&iog the reaction 
product with ethyl chloroacetate. 



8 
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08) 



2 01^= 



(19) 



2 Br' 



0 



(20) 



L9% 



OH 



-N-CHg-CH-CHg-M-CHj 



2r 



CH 
I 

CH2 



OH 
I 



^N-CHgCH^CH-CHg-l 
CH2 



6 



ZCI 



.Q 



(2« 



CHa CHj 
CH3 CH3 



CH2 




CH2- 



(23) 



CH3 CH3 

CH3 CH3 




2 CP 



Suitable anions for the polymeric quaternary ammonium salts according to the 
invention are all of the customary inorganic or organic anions which do not form 
sparingly soluble complexes with the cations, since the ammonium salts should prefer- 

10 ably be water-soluble. Examples which may be mentioned are the anions of the mineral 10 
acids or of low-molecular organic adds. Suitable anions are^ for example, the halogen 
anions, c.g, T^, Bi^ and especially Ct^, or methyl-sulphate (CTaSO«©), ethyl-sulphate 
(C2H^S04'^) and toluenesidphonate or nitrate or sulphate. 

The polymeric quaternary ammonium salts according to the invention can have 

15 molecular weights of e.g. 400 or 500 up to 50,000 and preferably up to 25,000, and in 15 
panicular from 1,500 to 20,000. 

The ammonium salts can be manufactured according to known methods by, for 
example, reacting diamines with corresponding dihalogeno compounds in molar ratios 
of about 1:2 to 2:1, and preferably in equimolar amounts. 

20 Thus, the compounds of the formula (1) can be obtained by reacting diamines of 20 

the formula 



(24) 



R. R, 
I I 
N— A,— N 
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in which R„ R., R3 and as well as A, have the previously indicated meanings, with 
dihalides of the fonnula 

(25) X— CHs— Ar-CHa— X 

in which X is halogen and A2 has the previously indicated meaning. 
5 A further possibility can be to react dihalides of the formula 5 

(26) X— A,— X 

in which A, and X have the previously indicated meanings, with diamines of the 
fonnula 

(27) Rt R, 

N— CHs— As— CHa— N 

I I 
R. R* 

10 in which Ri, Ra, R3, R4 and As have the previously indicated meanings. 10 
For example, diamines of the formula 

(28) R. R„ - 

N— Ar-Jr 

i i 

in which Rg, Rxo, Riu Rn and A3 have the previously indicated meanings, can be 
employed for the particularly suitable ammonium salts of the formula (2)^ whilst 
15 diamines of the fonnula 

(29) Ra, R,, 

i!r— A,— A 

A A 

in which Ris, Ri«, Rir and Rit as well as A^ have the previously indicated meanings, 
are employed for the prefened ammonium salts of the formula (3). In this case, a 
dichloro compound of the formula 

20 (^) ciCHj-^h-^^CHgCi 20 

is employed as the dihalogeno compound. Isomers, or mixtures of isomers, of com- 
pounds of the formiila (28) can optionally be employed. 

The compounds of the formulae (2) and (3) can also be manufactured using 
starting compounds which are analogous to die compounds of the formulae (26) (di- 
25 halides) and (27) (diamines). 25 

The following diamines 

(31) CHa CH, 

li— (CHO« — ii; m^ = 1^12 

(32) CH, CHj 



<!lH, 



N^(CHO»— N 
CH, CH, 



10 
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10 



10 



(33) CH, CH, 

lL.(CHt).— i 
i:H, CH, 



X is at least 1 
and 

m 

(37a) 

(37b) 



(«) 



15 m 

(«) 



(34) CH, OH, 
N-(CH0.^1l 
CH, in, 

(35) CH, CH, 

N~(CHCH,0),CH,CH-ir; 

II II 
CH,CH. CH, CH, 




CH, ai, 

r°"l (37c) l!f-(CHO,CH-i 

(38) CH«=CMCM,^ _ ,CH,ai«CH» 

(39) CHj ^ ^ CHj 10 
CH} CH3 

(40) CMa C113 



?H3 CH3 
N— CH2--^-CH2-N 



n 
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CH. OH CH. -°S,^a,.a,.a,-<"'°^ 

Jh, CH, 0 O 

can be employed for the manufacture of the reaction products and the recurring units 
of the formulae (4) to (23). . ^ , ^ * x u 

The starting compounds (diamines and dihahdes) for the manufacture ot the 
5 polymeric quaternary ammonium salts according to the invention are generally known 5 
compounds which are readily accessible by chemical synthesis. 

4,4'-Bis-(chloromethyl)diphenyl can be obtained by chloromethylation of diphenyl. 
The diamines can be manufartured, for example, by reacting the corresponding a,t.>- 
dihalogeno compounds with secondary amines, such as dimethylamine, piperidme, 
10 diallylamine or hydroxyethylbenzylamine, or by a N,N,N',N'-permethylation of a 10 
primary diamine according to known methods, preferably by reaction with formalde- 
hyde and formic acid (Leuckart reaction). The diamines of the formula (35) are 
manufactured from polypropylene glycols by reaction with 2 mols of propyleneimine. 
The manufacture of the ammonium salts according to the invention can be carried 
15 out in solvents which are inert with respect to the reactants, for example alcohols, 15 
glycols or ketones, for example, acetone, or cyclic ethers, e.g. dioxane or tetrahydro- 
furane. Amongst the alcohols, the lower alcohols, especially methanol, are preferred. 
The reaction temperature usually depends on the boiling points of the solvents 
employed and can be room temperature (20**C) or elevated temeperature, for example 
20 20 to 150°C, preferably 50 to lOO'^C. , , u i • 

The reaction can optionally also be carried out in water or water/alcohol mixtures 
as the solvent or, in certain cases, also without a solvent. ^ 

Due to the preferred use of cheap and readily accessible dichloro compounds m the 
manufacture of the polymeric quaternary anunonium salts according to the invcnuon, 
25 the salts preferably contain chlorine ions as anions. The introduction of other anions 25 
can, preferably, be so carried out that other anions are introduced into the ammonium 
salts containing chlorine ions (the reaction products) by, for example, ion cxdiange. 

As a rule, the polymeric quaternary ammonhmi salts according to the invention 
are usually prepared in the form of mixtures and not as pure compounds. The indicated 
30 molecular wei^ts can, therefore, be regarded only as average molecular weights. 30 
The polymeric quaternary ammonium salts according to the invention can be 
employed in neutral, acid oi alkaline dyebatfas. They arc suitable as dyeing auxiliaries, 
especially as levelling agents, in processes for dyeing and printing textile materials 
made of natural or synthetic fibres. ^ ^ . r 

35 Textile materials made of natural fibres which can be used are those made of 35 

cellulosic materials, especially of cotton, and also of wool and silk, whilst the textile 
materials made of synthetic fibres are, for example, those made of high-molecular poly- 
esters, for example polyethylene terephthalatc or polycydohexanedimethylene tere- 
phthalate; polyamides, e.g. those of hexamethylenediamine adipate, poly-e-caprolactam 
40 or ui-aminoundecanoic acid; polyolefines or polyacrylonitriles, and also of polyurethanes, 40 
polyvinyl chlorides and polyvinyl acetates, as well as of cellulose 2^-acetate and cellu- 
lose triacetate. The synthetic fibres mentioned can also be employed as mixtures with 
one another or as a mixture with natural fibres, e.g. cellulose fibres or wool. These fibre 
materials can be in all stages of processing which are suitable for a continuous pro- 
45 cedure, for example, in the form of cable, tops, filaments, yams, woven fabrics, knitted 45 
fabrics or nonwoven articles. 

Dyeing formulations can be in the form of aqueous or aqueous-organic solutions or 
the polymeric quaternary ammonium salts according to the invention, yet further addi- 
dispenions or in the form of printing pastes which contain, in addition to a dyestuff and 
50 the polymeric quaternary ammonium salts according to the invention, yet further addi- 50 
tives, for example, acids, salts, ureas and further auxiliaries, e.g. oxyalkylation products 
of fatty amines, fatty alcohols, alkylphenols, fatty acids and fatty acid amides. 

The polymeric quaternary ammonium salts are particularly suitable as retarders 
when dyeing polyacrylonitrOe fibre materials with cationic dyestuffs and in some cases 
55 also when dyeing anionically modified polyester fibre materials. 55 
The cationic dyestuffs which are used can belong to very diverse groups. Examples 
of suitable dyestuffs are diphenylmethane dyestuffs, triphenylmethane dyestuffs, rhod- 
amine dyestuffs and azo or anthraquinone dyestuffs containing onium groups and also 
tbiazine, oxazine, methine and azomethine dyestuffs. 
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12 



10 



30 



35 



40 



The polyacryloniirile textile materials can be dyed in the customary mannec by 
mtroducmg goods to be dyed into an aqueous liquor which has been wanned to 
about 50 to 60 C and contains the cationic dyestuff, the polymeric quatemaiy ammo- 
nium salt, additive of salts, e.g. sodium acetate and sodium sulphate, as weU as adds, 
e.g. acetic aad or formic aad, then raising the temperature of the dyebath in the course s 
of about 30 mmutes to approximately lOO'^C and then keeping the dyebath at this tern- 
perature untd it is e^austed. However, it is also possible to add the basic dyestuff only 
subsequently to tfie dyebath, for example when the temperature? of the hA has risen 
to about 60 U Furthermore, it is also possible to pretreat the goods to be dyed, at a 
temperature of 40 to lOOX, widi a liquor which contains the customary salts and acids, 10 
as weU as the polymeric ammonium sal^ but does not yet contain any dyestuff, and 
only tlien to add the dyestuff and carry out dyeing at 100*»C. FinaDy, it is also possible 

^SmaX^Jfo^'^'.S^^^^^^ ^.^y^ *e dyebath which has been heated to 
approximately lOO'C and which contams the polymeric ammonium salt. 

Those materials which have been manufactured with the additional use of vet 15 
further vmyl compounds, for example, vinyl chloride, vinyl acetate, vinyUdene chloride, 
vmylidene q^ide and alkyl acrylates, in addition to acrylonitrile, are also to be under- 
stood as^ polyacrylomtnle fibre materials if the proportion of these other vinvl com- 
pounds IS not higher than 20%, relative to the weight of the fibre materials. 

Appropriate amounts of polymeric quaternary ammonium salts which are employed on 
m these dyemg processes are, m general, in the range of 0.01 to 2 per cent by weight, 
^^^^ ^ '° ^ " to 1 per cent gy weight, lelatiW to the S ^ 

25 dyeings of polyacrylonitrile fibres produced using the polymeric quaternary 

ammonium salts as auxiliaries are distinguished by a very high levehiess and, at the 75 
same time, display a good dyestuff yield on the fibre. ^ 

Further applications for the polymeric quatemaiy ammonium salts accordine to 
the mycnpon arc: resists when dyeing polyacrylonitrile fibres; dispersing agents, for 
example for pigmente; emulsifiers; cationic fixing agents for improving the fastn^ to 
wet processmg of c^ulosic textile fibre materials or paper dyed widi direct dyestuffs 30 
and disperse dyesmffs; antistatic agents, especially for textile materials coritainine 
syntiieuc orgamc fibres; anti-microbial agents; precipitants, for example in the purifi- 
cation of effluents, or flocculating agents^ for example for coagulating coUoidal aqueous 
dispersions, for example dyestuff dispersions. « » 1 

Thus, the polymeric quaternary ammonium salts can be used in pardcular in pro- 35 
cesses for dyeing and prmtmg textile materials containing natural or syn&etic fibres, 
for example whm dyeing textile materials consisting of polyaoylonitnle fibres: and 
also in process^ for fixmg dyestuffs; and also in processes for finishing textfle mat^ials, 
contammg synthetic organic fibres, especially for rendering such matnials antistatic or 
also m processes for punfymg effluents, in which case they can be fcmpioyed as picdpi- 40 
Tq^Af^l^! ""^"^ ^ coagulating, for example, cSUoidkl, ^ 

unless^ o&St7^'* ^"^"^^ ^ percentages relate to the weight. 

Example 1. ac 
t I^vAt^?;!'^ """^^ °^ 4,4'-bis-(chloromethyl)-diphea5l and 111 s (OAiS 
heated to the reflux temperature for 24 hours. uiBunuun an: 



m The solvent is then distilled ofi and the residue is dried at 40''C The reaction 

50 piodm dissolves m water to give a dear solution. Yield: 220 g (100% of theoiv) 

a reaction ptodua containing recurring units of the fonnuU (7) « "^^y; «« 



(7) 



l°fs CH3 



za© 



SO 



Viscosity: = 0.54 (25°C, medianol, [dl/g] ) 
Average molecular weight: 7^00 
55 In this example and the examples which follow, the viscosity is the inherent 

T^Ltl?" "f^"^ '^•'f ? (weight/volume) solutio^ S JSTl . 
The average molecular weights have been detnmined from dike viscosities. 

60 is iSbramJd" medianol, [dl/g] ) and an average molecular weight of 7,600 



60 
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c) In a third batch with the same reactants (molar ratio of diamine to dihalide 
2:1), a reaction product which has a viscosity 7=0.10 (25^*0, methanol, fdl/g]) and 
an average molecular weight of 1,500 is obtained. 

Analogous reaaions of 4,4'-bis-(chloromediyl)-diphenyl with N,N,N',N'-tctra- 
5 methyl-substituted ethylenediamine, 1,3-diaminopropane, 1,4-diaminobutane, 1,6-di- i 
aminohexane, 1,8-diaminooctane and 1,10-diaminodecane give^ again in quantitative 
yield, reaction products containing recurring units of the general f omuia 



10 





CHj 


C"3 


(102) 


Is 

1 








CHj 



The values for Zu the viscosity and the average molecular weight are given in 
Table I which follows. 10 

TABLE 1 



15 



20 



Example 




n25°C ..methanol 
[dl/g] 


average 
molecular 
weight 


1 d 


2 


0.09 


1,300 


1 e 


3 


0.40 


5.900 


If 


4 


1.26 


19,000 


1 8 


6 


1.35 


19,800 


l,h 


8 


0,44 


6.500 


1 i 


10 


0.46 


6.600 



Example 2. 

12.7 g (0.05 mol) of N,N,N',N'-tetramethyM,4'-diaminodiphenylmethane and 
11.5 g (0.045 mol) of 4,4-bis-(chIoromethyl)-diphenyl in 100 ml of methanol are 
heated to the reflux temperature for 24 hours. 

The solvent is then distilled off, the residue is taken up in 150 ml of ether and the 
solution is stirred and then filtered and the product is dried in vacuo at 40*C A powder 
which dissolves in water to give a dear solution is obtained. 

Yield: 23.7 g (98% of theory) of a reaction product containing recurring units 
of the formula 



15 



20 



25 



(14) 



CH3 CH3 

L CH3 CH3 



20 



Viscosity r/: 0.13 (25''C, methanol [dl/gj ) 
Average molecular weight: 1,900 

Example 3. 

The procedure is as described in Example 1 and equimolar amounts of 4,4'-bis- 
{chloromethyl)-diphenyl and diamines of the following formulae: 



(36) 



(37c) 



\ /' 

N— (CHs)aCH— N 
Ca/ CH, ^CH, 



25 



14 



1,546.809 



14 



,CH2CH=CH2 



are reacted. 

Reaction products ccmtaining recuiring units of the formulae 



zcr 



(") 



-N-(CH.),CH— N; 

L CHg CHg CH3 




2cr 



10 



15 



20 



25 



30 



35 



and 



(12) 



9>2 ?t 



CH 



CH 
D 

CH2 



zcr 



are obtained in quantitative yield. 
Viscosities: 25**C, methanol [dl/g] 
a. ii = 023 b. 1^=0.19 c. i/=0.12 
Average molecular weight: a. 3,400 b. 2,800 



c. 1,700 



Example 4. 

a) 86.15 g (0.5 mol) of N,N.N',N'-tetramethyl-l,6-diaminohexane and 125.5 g 
(0.5 mol) of 4,4^-bis-(chIoromethyl)-diphenyl in 300 ml of methanol are heated to the 
reflux temperature, whilst sdrring. A further 200 ml of methanol are introduced into 
the reaction mixture, M^iich becomes more viscous as the reaction time increases. After 
24 hours under reflm^ the reaction is ended and the solvent is distUled off. 212 g 
(100% of theory) of a reaction product containing recurring units of die fonnula 



10 



IS 



CH3 CH3 



2CI'= 



are obtained. The product dissolves in water to give a dear solution. 
Viscosity: = 1.54 (25^0, methanol, [dl/g] ) 
Average molecular weight: 23,000 

b) 25.12 g (0.1 mol) of 4,4'-bis-(chloromethyl)-diphenyl are dissolved in 80 ml 
of acetone and the solution is heated to the reflux temperature (56**C). 17.23 g (0.1 
mol) of N,N,N',N'-tctramethyl-l,6-diaminohexane, dissolved in 20 ml of acetone, are 
added in the course of one minute, whilst stirring. An exothermic reaction starts and, 
at the same time, a colourless precipitate starts to separate out After 4 hours at the 
reflux temperature, the reaction is ended and the precipitate is filtered ofi and dried. 
42.3 g (100% of theory) of a reaction produa containing the recurring units of the 
formula (6) are obtained. 

The product is a white, hygroscopic powder which dissolves in water to give a 
dear solution* 

Viscosity: ly ^ 0.30 (25^*0, medianoi, [dl/g] 
Average molecular weight: 4,400. 

Example 5. 

a) 12.56 g (0.05 mol) of 4j4'-bis-(chloromediyl)-diphenyl and 13 g (0.1 moi) 
of l,3-bis-dimetfayiamino)-propane are heated to 60**C, whilst stirring, for 30 hours. 
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(17) 



A® 

N— CH, 



CHj 



COOC2H5 COOC2H5 



(114) 



CH3 CH3 



L*^ CH3 



2cr 



.e 



(18) 



2cr 



{») 



(117) 



CH3 
CHOH 



HOH OffiN 
_ CH3 01} 



21® 



(na) 



3 



LCH, 



Example 7. 
35.2 g (0.1 mol) of the diamine of the fonmila 



10 



15 



^fl ; %A^u^ ^^^"^^ 1,6-dibromohexane in 300 ml of medianoJ aie heated under 
reflux for 24 hours. The solvent is then distiUed off and the lesidue is taken up 
m order to remove the consutuents which are insoluble in water. 

A water-soluble reaction product contaimng recurring units of the formula 



10 



{(20) 



0- 



0 



ZSr' 



.e 



is obtained. 

Yield: 30% of theory. 

Viscosity: 7 = 0.06 (TSyC, methanol, fdl/gj ) 

Average molecular weight: 900. 



15 
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Example 8. 

Equimolar amounts of a diamine of the formula 



121) 



(CH^Hr-O— ),.— CH^-CH— N 



CH, CHa 



i 

CH: 



and 4,4''bi$*(chlorDmediyl)-diphenyl are reacted in methanol at the reflux tempera- 
ture for 24 hours. After removing the solvent, reaction pioduas containing recurring, 
units of the formula 



(122) 



are obtained. 



CH3 



^N-(CH-CHj.0)|^CH2CH-N^ 
CHg CH3 C«3 CHj 



CH2- 



2cr 



TABLE IV 



Example 


n 


Yield 
% of theory 


Viscosity 
V 


Average 
molecular 
weight 


a 


2.6 


100 


0.30 


4.400 


b 


5.6 


100 


0,21 


3.100 


c 


33.1 


100 


0.68 


10,000 



10 



15 



Example 9. 

Equimolar amounts of the dichlorides mentioned in Table V and 4,4'-bis(dimeth- 
3iaminomethyi)-diphenjd are heated in acetone to the reflux temperature for 24 hours. 
In die course of the reaction, the reaction product precipitates out. After the reaction 
has ended, the reaction mixture is cooled and the product which has precipitated is 
filtered of! and dried. 



10 



15 



20 



1,546,809 
TABLE V 



20 



Example 


Dichloride 


Yield 
(%of 
theoiy) 


Viscosity 


Average 
molecular 
weight 


(a) 


^'^^^^^^ 


883 


036 


5,300 


(b) 


CI-CH2-^-CH2-a 


94.3 


0.29 


4,300 


(c) 


(ratio of the l,4:l,5-isomers is 40:60) 


100 


0.19 


2,800 


(d) 




100 


0.22 


3.200 


(c) 


a-CHj-J-CHj-CI 
0 


70.5 


0.07 


1,000 



1) Reaction conditions: 24 hours in acetone at room tempeiatuie (20 to 25^C). 

The reaction products of Examples 9a to 9e can be xeptesented by die following 
structural formulae (recurring units): 



(123) 



(re) 



(125) 



CH3 CH3 



k O k 



zcr 



CMj CH3 



zcr 



L CH3 

(1,4:1^ isomers in a ratio of 40:60} 



?i 1 ?S 
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C«3 




and 



_N-.CH2-C-CH2-N--CH2-Q^Kr 
CH3 0 CH3 



2Cl 



0 
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15 



20 



Example 10. 
Equimolar amounts of the diamine of the formula 



(46) 



CHa 



OH 



CH3 



N-CH,— CH— CH2— N 

in. 



and 4,4'-bis-(chloromethyl)-diphenyl are heated with 1.1 equivalents of sodium iodide 
in acetone for 48 hours under reflux (56''C). The reaction solution is then filtered. The 
solvent is distilled off and a colourless reaction product containing recurring units of 
the formula 



OH 



CN3 



~CH2-CH-CH2-N-CH2-^^-^^^CH^ 
CH3 ^ 



2r 



10 



is obtained as the residue. 
Yield: 72.7% of theory. 

The iodide can be converted into the corresponding chloride by reaction with 
freshly precipitated silver chloride (24 hours in methanol at 64*^0, then filter, remove 
die sdvent and dry the residual produce) . 
Viscosity: >r-0.38 (25^C, medianol [dl/g] ) 
Average molecular we^ht: 4,100. 

Example 11. 
Equimolar amounts of the diamine of Uie formula 



15 



(t30) 



OH 

N — CH2CH=CHCH2— N 



CH, 



20 



h 



1»5 



and 4,4'-bis-(chIoromethyl)-diphenyl are heated in acetone to the reflux temperature 
(56*'C) for 24 hours. After the reaction has ended, the solvent is distilled off and the 
residue is extracted with hot water. A colourless reaction produa containing recurring 
imits of the formula 



25 



(131) 



OH 



OH 



4"-Cll8CH-C«CMj^pCHf-^^-CMj,- 



2 CI' 



e 



25 



22 



10 



15 



20 



25 
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is obtained from the aqueous solution after removal of the water. 

Yield: 47.7% of theory 

Viscosity: = 0.1 (25*C, methanol [dl/g] ) 

Average molecular weight: 1,400. 

The infra-red spectrum (KBr) shows absorption bands at 3,310, 3,050, 2,960, 
2,740, 2,620, 1,970, 1,925, 1,835, 1,660, 1,615, 1,590, 1,505, 1,460, 1,220, 
1,090, 1,055, 1,010, 960, 930, 815, 755, 705 and 665 cm-^ 

Example 12. 

Equimolar amounts of the dichloro compound of the formula 



(132) 



and 4,4'-bis-(dimethylaminomethyl)-diphcnyl are reacted as described in Example 9. 
A reaction product containing recurring units of die formula 



(133) 



-CHf 



2a 



,G 



is obtained. 

Yield: 23% of theory. 

The product is not adequately soluble in methanol, so that it was not possible to 
determine viscosity values in this solvent The infra-red spectrum (KBr) displays 
absorption bands at 3,470, 3,280, 1,615, 1,565, 1,465, 1,375, 1,240, 1,120, 1,075, 
liO40, 995, 970, 825, 735, 600, 575, 505, 475 and 420 cm-^ 

Example 13. 

25.5 g (0.1 mol) of 4,4'-bis-(chloromethyl)-diphenyl and 8.88 g (0.1 mol) of 
piperazine, together with 11.7 g of sodium carbonate, are taken up in 200 ml of benzene 
and the mixture is heated to 60*C for 20 hours, whilst stirring. After the reaction has 
ended, the reaction mixture is cooled to room temperature (20 to 25*C) and filtered 
and the residue is washed with 400 ml of water and then dried. This gives 14.7 g 
(55.6% of theory) of a compound containing recurring units of the formula 



22 



10 



IS 



20 



25 



30 



35 



40 



(134) 



3.97 g (0.015 mol) of this reaction product are heated with 13.04 g (0.12 mol) 
of methyl chloroacetate to 80 to 90**C for 15 hours, whilst stirring. After the reaction 
has ended, the reaction mixture is cooled and the reaction product is extracted with 
100 ml of water. After evaporating the aqueous solution, 101 g (14% of theory) of a 
reaction produa containing recurring units of the formula 



035) 



CH^OOCKj CHpCOOCHj 



2a^ 



are obtained. 

Viscosity: »/ = 0.17 (25*»C, methanol [dl/g] ) 
Average molecular weight: 2,500. 

Example 14. 

50.23 g (0.2 mol) of 4,4'-bis-(chloromethyl)-diphenyl and 26.05 g (0.2 mol) of 
N,N,N',N'-tetramethyl-l,3-diaminopropane in 200 ml of water are heated to 95*C for 
24 hours. The reaction mixture obtained after the reaction has ended and after cooling 
to room temperature (20 to 25'C) can be further diluted with water, for example with 
100 ml, and so employed direct for various applications. 



30 



35 



40 



23 



10 



15 



20 
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The reaction product obtained contains recurring units of the formula 



23 



(5) 



CH3 CH3 



20^ 



Solids content of the aqueous solution (after dilution with 100 ml of water): 
calculated: 21.6% (g/g) 
found: 22.6% 

Chlorine content (titration): calculated (complete quaternisation: 4.0% 
found: 3.9%. 

The reacdon product of the formula (5) can be obtained as a solid by removing 
the water or by precipitating widi acetone. 
Yield: 100% of dieory 
Viscosity: ij = 0.42 (25°C, methanol [dl/g] ) 
Average molecular weight: 6,300. 

Instead of employing water as the soh'ent, it is also possible to employ mixtures 
of water with other solvents, especially those which are misdble with water to give a 
homogeneous mixture, for example isopropanol, and thus to improve the homogeneity 
of the reaction mixture. 

Analogous products having an average molecular weight of 8,800 to 15,200 can 
thus be obmined. 

Example 15. 

Hquimolar amounts of the dichloro compound of the formula 



2,3- or 1,4-isomers and N,N,N',N'-tetrametfayl-l,6-diaminohezane are reacted as 
described In Example 4a. A reaaion product containing recurring units of the formula 



(23) 



CH3 CH) 
.i®_(CH,),_}®-CH, 



— n— — 

CH3 




2cr 



(139) 



6 



10 



15 



20 



25 is obtained. 25 
Yield: 100% of theory 
Viscosity: t; = 0.32 (25 **C, metfianol [dl/g] ) 
Average molecular weight: 4700. 

Example 16. 

30 (a) 5 g of a fabric made of polyacryloniuile (Orion [Registered Trade Mark] 30 

42 — Du Pont) are treated for 20 minutes at 98°C in a dyeing apparatus in 200 ml of 
a liquor which contains 0.01 g of an auxiliary of the formula (101) (Example la) and 
the pH value of which has been adjusted to 4 with 80% strength acetic add, and dur- 
ing treatment the fabric is agitated continuously. The following mixture of dyestuffs 

35 consisting of: 0.007 g of the dyestuff of the formula 35 



0.007 g of the dyestuff of the formula 



10 



20 



25 



(.40) '•^•'-'-0-'««rO°^«V® 

CH, 



and 0.01 g of the dyestuff of the fonnula 



I ^CHgCHgOH 
C»3 CH35O4© 



is then added to the liquor, die temperature being maintained at 98**C 

Dyeing is then carried out for 60 minutes at this temperature, the liquor is cooled s 
slowly to 60<*C and die fabric is rinsed and dried. tnc iiquor is cooiea 5 

A slow, constant-shade buHd-up of die colour shade on die fibre is achieved by 
die addition of die auxdiary (retarder). The customary cooling after pie-shrinkine is 
no longer necessary. *^ » 

The resulting grey dyeing is distinguished by outstanding levelness and good pene- 10 
tration and by good fasmcss to wet processing. or- 

(b) Similar good effects can also be achieved widi die reaction products «f 
-cxanqsies 1 to 15. . * 

Example 17. 

15 10 g of a fabric made of polyaciylonitrile (Orion 42 — Du Pont) are introduced, 1 c 

m a dyemg apparatus, mto 400 ml of a liquor which contains 0.01 g of an auxiliarv 
accordmg to Example 1(h) and 0.5 g of sodium sulphate and die pH value of wtddi 
has been adjusted to 4 widi 80% strengdi acetic acid. Whilst agitating continuously, 
die substrate IS treated at 70;C for 10 minutes and 0.15 g of die dPestuff of die formula 
(139) are Aea mtroduced into die liquor. The dye liquor is dien warmed to 98^C in on 
the course of 30 mmutes and die fabric is dyed for 20 minutes at diis temperature. In 
order to dnt die rolour shade, 0.01 g of die dyestuff of die formula (141) is added to 
the dye liquor and dyemg is carried out for a furdier 30 minutes at 98»C The dve 
hquor IS dicn slowly cooled to 60*»C and die fabric is rinsed and dried. 

A level, brilliant green dyeing with good fasmess properties is obtained. 
This experiment shows ttat a dyeing can be " shaded " widiout further addition 
of the retarder and without cooling die liquor. »««*«uu 

Bcample 18. 

30 axttAn^ * fabric made of polyacrylonitrile (Euroacril [Registered Trade Marie] — 
30 ANIC) are treated for 10 mmutes at 70<^C in a dyeing apparSus in 200 ml ofTKiuor 
which contamr0.05 g of an auxiHary according to E^mple 1(g) and diepH vdS^ 0^ 
whidi has adjusted to 4 widi 80% strengdi acetic acid.^ A mixture of d^i^ 
consisting of 0.007 g of die dyestuff of die formula (139), 0.006 g of die d3^toffof 

35 ^ ^^^V ^-^^ ^ ^y^^ the formula (141) is dienffi to 

the dye hquor and die latter is warmed rapidly to 98*C. 

.1 JL^^ minutes at diis temperature. The liquor is dien 

slowly cooled to 60*»C and die fabric is rinsed and dried. 
A level grey dyeing widi good fasmess properties results. 

40 , . Example 19. 

stuff r T iS? ^/o'^?/;.^ ^ ^''^'''^ fabric which has been dyed widi 2.5 parts of die dye- 40 
^on- h ^ ^^fi^^> meicensed and bleached are after-treated for 30 minutes at 
7 2P aqueous liquor which contains 3 parts of an auxiliary of die 

formula (102) (xx = 3. Example 1 e) and die pH value of which has been adjusted to 
• 0 with 80%' strength acetic aad- 

Compared widi a dyeing which has not been after-treated die dyeing after-treated 4S 
m diis way shows a considerable improvement in die water fastness test under severe 
conditions (SNV Standard 195,819=DIN 54,006). 

lu^ after-treatment (fixing of die dyestuff) can also be carried out widi 
50 l^lKTi^Lf^^^^"* producte menuoned in Examples 1 to 15 and distina improvements 
^ die fastness properties of die dyeings arc again achieved. 50 

Example 20. 

(a) An Orion fabric (Type 42 — Du Pont) is padded with a liquor which con- 



30 



35 



25 
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25 



tains, per litre, 15 g of the auxiliary according to Example 1(f), squeezed out to an 
increase in weight of 110% and dried for 30 minutes at 80^ C. The fabric is then set for 
30 seconds at 150^*0 

The surface resistance of the fabric is measured after drying and after setting. In 
5 a second test the measurement is repeated after 5 washes. 
The following values were obtained: 

TABLE VI 





Surface resistance (Ohms) 


dried at 80*^C 


set for 30 seconds 
at 150 °C 




5 washes 




5 washes 


untreated 
treated 


5>^10" 
5x10' 


IxlO" 
9x10" 


5x10" 
1x10* 


5x10" 
5x10" 



A distinct reduction in the surface resistance is achieved by the described treat- 
ment with the auxiliary mentioned; these effects dso indicate good fastness to washing. 
10 (Permanent antistatic agent). 10 
The soiling charaaerisdcs of the fabric are virtually unafieaed by the auxiliary 
applied. 

(b) The other reaction products according to Examples 1 to 15 can also be 
employed analogously and good antistatic effects again result. 

15 Example 21. 15 

(a) An aqueous solution of the reaction product according to Example 1(c) is 
allowed to run, together with an industrial effluent which contains about 100 ppm of a 
mixture of reactive dyestuffs and add dyestuffs, into a settling tank of a sewage- 
treatment plant. The amount of the reaction product which is introduced into die 

20 effluent is 60 ppm. Spontaneous precipitation of the dyestuff takes place. The dyestuff 20 
which has precipitated out can be separated off by filtration after onl^ 30 minutes and 
the residual effluent (the filtrate) can be fed, as completely decolonsed effluent, into 
the sewage system. 

As a rule> however, it is not customary to filter; instead, the precipitates are 
25 allowed to sediment. 25 
In the present case, the dyestuff which has precipitated settles on the bottom in 
about 5 to 6 hours and the supernatant water, which is completely decolorised, can be 
pumped into the sewage system. 

In the case of overdosage of the precipitant no redissolving of the precipitates is 
30 observed. 30 

(b) In place of the reaction product according to Example 1 (c), it is also pos- 
sible, also with good success, to employ the other reaction products mentioned in 
Examples 1 to 15. 

Example 22. 

35 20 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont) are treated for 35 

60 minutes at 98 in a dyeing apparatus in 800 ml of a liquor which contains 0.02 g 
of the auxiliary according to Example 1(g) and the pH value of which has been 
adjusted to 4 with acetic acid. The liquor is then cooled and the fabric is rinsed. Sub- 
sequently, the fabric pre-treated in this way is dyed, together with an equal amount of 

40 a fabric which has not been pre-treated, as follows: 40 
10 g of the pretreated fabric and 10 g of a fabric which has not been pretreated 
are introduced in a dyeing apparatus, into 800 ml of a liquor which contains 0.03 g of 
a mixture (1:1) of dyestuffs consisting of die dyestuff of the formula 



26 
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20 
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(142) 



f"3 



T 



NaCie 



and Basic Red 22 (CL 11,055) and the pH value of which has been adjusted to 4 widi 
aceuc acid, and are treated for 60 minutes at 98»C. The Uquor is then cooled and the 
fabnc IS nnsed, and finished, in the customary manner. 

The pre-treated fabric shows a good resist effect and displays only slight f light 
red) staining, whilst tfie fabric which has not been pre-treatcd displays dark red stdn- 
mg. Similar resist effects can also be achieved when the other reaction products of 
Examples 1 to 15 are used. w* 

Example 23. 
(Determination of the bactericidal action) 

The destructive effect of the polymeric quaternary ammonium salts is detennined 
m a suspension experiment Solutions of 1 ppm up to 30 ppm in water are prepared. 

About 10^ bacteriapermlof solution are added, as a suspension, to 5 ml of each of the 
solutions. 

vT^^^^ bacteria tested are: 1, Staphylococcus aureus SG 511, 2. Escherichia coli 
NCTC 8196 and 3. Pseudomonas aeruginosa NCTC 8060. 

After specific intervals, a solid nutrient medium, which contains a blocking agent 
(for example polyoxyethylenesorbitane monooleate) is inoculated with 0.1 ml of the 
mixture. The number of living bacteria is determined. 

The results are given in Tables VII to VIII which foUow. The reaction products 
display a good antibaaerial activity towards the three bacteria tested. 
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-CCHeVlv^(CH.W .CH,-Q9-CH,- .CH,-G9-CH2 




or, together with the nitrogen atoms and at least one of the substituents bonded to each 
3 nitrogen atom, is a radical of the formula ^ 

Rift) «^3(0 

wherein Rs and are identical or different from one another and are hydrogen; alkyl, 
hydroxyalkyl or halogenoalkyl each with 1 to 4 carbon atoms; hydroxyl, halogen, caib- 
oxyl, ca]i>alkoxy or phenyl; B is a direct bondj — O— , 

10 "1^* 10 



...S — 9 — SO2 — or optionally substituted alkylene, n is a number from 1 to 6j p is a 
number from 1 to 3 and As is a radical of the formula 



2. A polymeric quaternary anmionium salt according to Claim 1» wfaeietn the 
IS cationic units correspond to the formula IS 



9il 

(2) A3— N — CH2 

_8|0 R|2 



in which Rg, Rio, Rn and Ru are identical or different from one another and arc 
alkcnyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, aligrl^oalkyl or alkylcarbonylalkyl each with up to 10 

20 cariwn atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylalkyi each with 1 20 
to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the alkyl part; carbalkoxyalkyl or di-(carbalkoxy)-alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-siibstituted by 

25 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 25 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
alkylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkj^ or di-(carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the all^l part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

30 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 30 
itself optionally N-substituted by alkyl with 1 to 4 caibon atoms; or R^ and R^ and/or 
Ru and Ri2, together with the nitrogen atom to which they are bonded, form an option- 
ally substituted heterocyclic ring with 5 or 6 ring members, A3 is — (CHa)^— , in 
which m is a number from 1 to 20, yrtadtx is optionally interrupted by at least one 

35 — S— , 35 
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T^^JtS^T ?^^P"*g substituted by at least one chlorine atom, hydroryl or 
mtnle radiral, alkyl, alkoxy or hydroxyalkyl radical, each with 1 to 4 carbon atoms, 
carboxyl radical, carbalkoxy radical with 1 to 4 carbon atoms in the alkoxv Dart or bv 
an opuonally substituted phenyl or benzyl radical; 

or a radical of the formulae 



CH, 



or, together with the nitrogen atoms and at least one of the substituents which are 
tionded to each of the nitrogen atoms, is a radical of the formulae 

Rw is hydrogen or n^ethyl and x is at least 1 and R«, R,, B, A„ n and p have the mean- 
ings indicated in Qaim 1. . 

3. A polymeric quaternary ammonium salt according to Qaim 2, wherdn the 
cationic umts correspond to the formula 



(3) 



^^.J}!^^ 1?'?' ^",f°5* are identical or different from one another and are alkvl 
hydroxyalkyl, alkoxyalkyl, alkyldiioalkyl or cyanoalkyi wSi up tH cX^aS 

^^-NHCOCHg- 

01 phenyl 01 benzyl. optionaUy substituted by hydroxyl, cyano, fluorine, chlorine, or 
bromme, by alkyl, hydroxyalkyl, alkoxy and alkylthio each with 1 or 2 carbon atoms, 
by q^oraethyl, by alkoxyalkyl, carbalkoxyalkyl and di-(carboxyalkyn, each with 1 or 
t^uJ^n.^^^ ^ and 1 or 2 carbon atoms in the alkoxy part, by 

^-CHaCpOH, — (CH2)aCOOH, or carboxamidoalkyl which has 1 or 2 carbon atoms 
m the aUcyl p^ and is itself optionaUy N-substituted by lower alkyl; or and R^ 
and/or R^ and R^, together with the nitrogen atom to which they are bonded, form a 
neterocycuc rmg of the formulae 
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■o -o -Q'-a 



and A4 is — (CHa^o — ^ in which mi is a number from 1 to 12, 



10 



15 



20 



— (CHOaCH—, — GHaCH=aiaHjr 
I 

OCH, 



— CH^CCC^s)- 



CHjOH — CHaCH- 
CHtOH 

— CHjCH— i 

I 

COOOI. 



II' I 

O OH 

i I 

COOH CN 



;HaC(CH,)-, 
COOCH, 



CHs (!:Ha 

or ^fio 

in which x is at least 1, — Z — is — O — oi — S — j and pi is 1 oi 2, ox togethei with 
the nitrogen atoms and at least one of the subsdtoents bonded to each nitrogen atom, is 
a radical of the fonnulae 



-XX- 



i9 



4, A polymeric quaternary ammonium salt according to Claim 3, wherein Ris, Ric, 
Rir and Rig are identical or different from one another and denote alkyl or hydroxy- 
alkyl each with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms^ CHsOOCCH* — , 
C2H5OOCCH2 — or benzyl, or R^ and Rjo and/or Ri- and Ri^, together with the 
nitrogen atom to which they are bonded, form a heterocyclic ring of the formula 

-O " -o 

and is (CHs)» — 3 in which mi is a number from 1 to 12, 
1 

— (CH,),CH— , — CH,CH=CHCHg-^ -CH,CX:H^ — CH,-CH— OI, 

d J)H 
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-4-<^-<^Ht--0--),--CH2--CH-., 



CH, 



in which at least 1, 



3^ 

or, together with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formulae 



4COOCH3^"ZCOOC"3 C^COOCeHs^^sCOOCgHs 



M' N- or 



5. A polymeric quatemazy ammonium salt accoiding to Glatm 3, wherein the 
xecurring units corcespond to the formula 



CK3 CHa 



CHa 



2X' 



,0 



in which mi is 1 to 12 and X is halogen. 

6. A polymeric quaternary ammonium salt according to Oaxm 5, wherein the 
xecumng units correspond to the formula 



(5) 



9*3 



CN3 



.CH3 CH3 ^ 



2a 



.e 



7. A polymeric quaternary ammonium salt according to Claim 5, wherein the 
recurrmg units correspond to the formula 



_Cll3 CH3 



8. A polymeric quaternary ammonium salt according to Claim 5, wherein the 
recurrmg units correspond to the formula 



(7) 



CH3 



2cr 



9. A polymeric quaternary anmionium salt according to Qaim 3. which contains 
recumng units of the formula 



10 



15 



20 



33 



1^46,809 



33 



5' 



10 



15 



20 



(13) 



CHj CH3 



J CI® 



10. A polymeric quaternary ammonium salt according to Claim 2, wherein the 
recurring units correspond to the f onnula 



(22) 



CHj CHj 

CHj CH3 >K 



2 a 



in which mi is 1 to 12. 

11. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 

Ri R. 
R. R4 

in which Ri, R2, Ra, R4 and Ax have the meanings indicated in Claim 1, is reacted 
with a dihalide of the formula 

X— CHr-A,— CH^— X 

in which X is halogen and Aa has rfie meaning indicated in Qaim 1. 

12. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 



10 



Rt 



R» 



N— CH2— A...--CHa— N 

R. R* 

in which Ri, R2, Rj, R4 and As have the meanings indicated in Claim 1, is reacted with 
a dihalide of the formula 

X— Ai— X 

in which X is halogen and At has the meaning indicated in Qaim 1. 

13. Process according to Claim 11, wherein the diamine corresponds to the 
formula 

R, Rii 
. Ar-N 

i i 

in which R,, Rw, Rii, Ru and As have the meaning indicated in Qaim 2. 

14. Process according to Qaim 11, wherein a diamine of the formula 



15 



20 



25 



A— A,— A 

*^16 "IS 



25 



in which R15, R,„ Ri„ Ris and A, have the meanings indicated in Claim 3, is reacted 
with the dichloride of the formula 
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(30) ctCH2--^-Q^CHaa 

15. Process according to Ckim 14, wherein the diamine correspcmds to the 
formula 

CH, CH, 
(CHj)^— ill 

5 in which mi is 1 to 12. ^ 

16. Process according to Qaim 15, whexein the diamine corresponds to the 
formula 

GHs CH, 

N— (CH.)a— 

I I 

CHs CEI, 

17. Process according to Qaim 15, wherein the diamine corresponds to the 

10 formula 10 

CH, CH, 

N— (CH2)e— i 

CH, CH, 

18. Process according to Claim 15, wherein the diaming corresponds to the 
formula 

CH, CH, 

I I 
N^(CH0i2— N 

^ in, 

1^ 19. Process according to Claim 11 or 12, wherein the diamine corresponds to the 15 

formula 

CH3 CH, 
(39) A-CNa-^KHQ-CHj-A 
CH3 CK3 

20. Process according to any one of Claims 11 to 19, wherein the reaction is carried 
out at room temperature or elevated temperature and in a solvent 
20 21. Process according to Claim 20, wherein the reaction is carried out at tempera- 20 

turesof 20tol50**C. ^ 

22. Process according to Claim 20, wherein the reaction is carried out in medianol 
or acetone. 

23. Process according to Qaim 20, wherein the reaction is carried out in water or 

25 water/alcohol mixtures as the solvents. 25 

24. Use of a polymeric quaternary ammonium salt according to any one of Qaims 
1 to 10 as a dyeing auxiliary. 

25. Use according to Ckim 24, wherein the quaternaiy ammonium salt is employed 
as a levelling agent in dyeing formulations. 

30 26. Use according to Claim 24, wherein the quaternary anounonium salt is employed 30 

as a retarder when dyeing polyacrylonitrile fibre materials with cationic dyestuffs or 
when dyeing anionically modified polyester fibre materials. 

27. Use according to Qaim 24, wherein the quaternary anmiom'um salt is employed 
as a cauonic fixing agent for dyeings on textiles and paper. 

28. Use of a polymeric quaternary ammonium salt according to any one of Claims 35 
1 to 10 as a dispersing agent and emulsifier. 

29. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as an antimicrobial agent. 

30. Use of a polymeric quaternary ammonium salt according to any one of Qaims 

^ 1 to 10 as a precipitant or flocculating agent. 40 
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31. Use of a polymeric quaternary ammomum salt according to any one of Claims 
I to 10 as an antistatic agent, especially for textile materials containing synthetic organic 
fibres. 

32. Process for dyeing and printing textile materials containing natural or synthetic 
5 fibres, wherein the textile materials are dyed with an aqueous or aqueous-organic solu- 
tion or dispersion^ or printed with a printing paste, which contains, in addition to a dye- 
stufi, at least one polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as dyeing auxiliary. 

33. Process according to claim 32, wherein the dyeing auxiliary is a levelling agent. 
10 34. Process according to claim 32, wherein textile materials containing anionically 

modified polyester fibres are dyed in the presence of at least one polymeric quaternary 
ammonium salt according to any one of claims 1 to 10. 

35. Process for dyeing according to claim 32, wherein textile materials containing 
polyacrylonitrile fibres are dyed with cationic dyestufis in the presence of at least one 

15 polymeric quaternary ammonium salt according to any one of daims 1 to 10. 

36. Process for rendering textile materials containing synthetic organic fibres anti- 
stadCj wherein the textile materials are treated with an aqueous or aqueous-organic 
solution or dispersion of at least one polymeric quaternary anunonium salt according to 
any one of claims 1 to 10. 

20 37. Process for fixing dyeings on textiles and paper wherein these dyed substrates 

are treated with at least one polymeric quaternary ammonium salt according to any one 
of claims 1 to 10. 

38. Process for providing substrates with an antimicrobial finish wherein these 
substrates are treated with at least one polymeric quaternary ammonium salt according 

25 to any one of claims 1 to 10. 

39. Process for purifying effluents, wherein a polymeric quaternary ammonium 
salt according to one of claims 1 to 10 is employed as a precipitant. 

40. Process for coagulating colloidal aqueous dispersions, wherein a polymeric 
quaternary ammonium salt according to one of daims 1 to 10 is employed as a floc- 

30 culating agent. 

41. An aqueous or aqueous-organic solution or dispersion which contains a dyestuff 
and at least one polymeric quaternary ammonium salt according to any one of claims 1 
to 10, for carr3ang out a process according to any one of daims 32 to 35. 

42. Textile materials which contain natural or synthetic fibres and have been dyed 
35 or finished by a process according to any one of daims 32 to 37. 

43. A compound of the formula shown in daim 1 substantially as described in any 
one of Examples 1 to 3. 

44. A compound of the formula shown in daim 1 substantially as described in 
any one of Examples 4 to 15. 

^ 45. A process for the manufacture of polymeric quaternary ammonium salts sub- 

stantially as described in any one of Examples 1 to 3. 

46. A process for the manufacture of polymeric quaternary anunonium salts sub- 
stantially as described in any one of Examples 4 to 15. 

47. A process of use of a polymeric quaternary ammonium salt of the formula 
45 shown in daim 1, substantially as described in any one of Examples 16a, 17, 18, 19a, 

20a and 21a. 

48. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in daim 1, substantially as described in any one of Examples 16b, 19b, 20b, 21b, 
22 and 23. 
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